Abstract
Introduction
Stroke is a neurological disease that has a significant social and economic impact [1] . In Spain, stroke is the leading cause of death among women, the second leading cause of death in males, and the most frequent cause of permanent neurological sequelae in both sexes [2, 3] . Statistics confirm that one-third of those affected die within the first month, and it is estimated that the 44% of survivors are left with some functional disability [4, 5] . Scientific literature shows that it is essential to track the progress of acute stroke rehabilitation and to understand the factors that may influence the prognosis of patients in the short and long term post-stroke [6, 7] .
Rehabilitation is a goal-oriented and time-limited process that allows patients to achieve an optimal functional level in physical, mental, and social fields, providing them with the tools needed to manage their own life [8, 9] . Maintaining mobility in these patients is essential to prevent a decline in daily activities, re-hospitalizations, and unnecessary referrals to nursing homes. A suitable physiotherapeutic treatment that is adapted to a patient's condition aims to achieve functional levels before stroke and to prevent deterioration, so that their health and quality of life can improve as much as possible [9, 10] . To recover from a disease, it is essential to restore a sense of control and self-sufficiency in patients, so that patients feel that they can rebuild and reintegrate into society [11] .
In recent years, there has been an organized or systematic emphasis on treatment of acute stroke patients that demonstrates its effectiveness in reducing dependency [12] . In the Andalusian Health Service, patients can receive physical therapy in the form of specialized care as outpatients (patients go to the hospital only to receive their rehabilitation treatment) or from primary health care in centers where there is a physiotherapist or a mobile rehabilitation and physical therapy team (RITH) [13] . In 2002, the Andalusian Regional Government integrated an RITH service into its Plan of Support for Andalusian Families, improving accessibility for patients and their families by offering it as an in-home service [14] . The reality of elderly people remaining at home and leading a life according to their abilities as they become less independent hinges on factors such as the degree of disability and functional dependence, socioeconomic status, the availability of housing that is accessible and safe, the support of family caregivers, and access to community and health services [15] .
Investigations of home-based rehabilitation support in Spain have been made in the context of illnesses other than stroke [13, 15, 16] , and they reflect that home care not only matches the quality of hospital care, but also offers patients the added benefit of the ease of being at home. Furthermore, the interventions are performed in a real-life scenario to which the patients can adapt according to their limitations [10, 15] . It is necessary to allow patients to participate in rebuilding their own lives by using strategies in rehabilitation that promote motivation and establish a therapeutic connection to their activities of daily life [9, 17] .
Since stroke is such a significantly impactful disease, both nationally [2, 3, 10] and internationally [11, 18, 19] , there is a need for further examination as to what are the most effective rehabilitation options for these patients. Moreover, there is a growing interest in cost-effective care [20] , as health systems suffer increased economic pressures and prioritize a minimal length of in-hospital convalescence [21] , even when the patients are still too dependent to live at home.
The main aim of this study was to compare RITH and standard outpatient hospital rehabilitation, in terms of improvement of the functional recovery and quality of life of patients who have suffered a stroke. We hypothesized that after discharge, home-based rehabilitation is at least as effective as hospital-based outpatient rehabilitation programs to correct/mitigate/ their initial level of disability.
Material and Methods

Design
This study was based on a prospective cohort study in the Clinical Management Unit of physical medicine and rehabilitation in Torrecárdenas Hospital, Almería province (Southern Spain) in the period between 2009 and 2012. This hospital, with its 732-bed capacity, provides both acute and post-acute care in any type of pathology.
Subjects of Study/ Participants
Patients were consecutively recruited by the neurologist in the Stroke Unit at Torrecárdenas Hospital once they were referred for physiotherapy after being discharged. The definition of cerebrovascular disease (CVD) corresponds to the one established by the World Health Organization and the type of stroke was classified according to the criteria of the Oxford Community Stroke Project [8] .
The number of subjects required for this study was calculated across a sample of patients who received RITH for stroke [16] , from 2004 to June 2009, included in a previous study in patients with similar characteristics, using Epidata software version 3.1, for comparison of independent averages. A standard deviation was obtained from initial and final Barthel scores [22] , 23.788 for the first group and 32.993 for the second group; the mean difference detected was 14.710; considering for calculation a ratio among samples of 1, a confidence level of 95%, and a power of 80%. The results showed a minimum sample size of 61 patients; considering a possible loss of 10%, the number of subjects to recruit would be 67 patients for each group (RITH and Hospital).
Inclusion and Exclusion Criteria
Inclusion criteria were patients who were referred for physiotherapy using RITH or in Torrecárdenas Hospital after acute stroke, with premorbid ability to live at home. Generally, the requirements for referral to RITH have to include the existence of infrastructural barriers, multiple comorbidities that contribute to functional impairment or a state of medical instability [14] . On the other hand, patients can be referred to the Hospital-based program from neurology, rehabilitation services, or other specialists, when a rehabilitation process is considered necessary.
Exclusion criteria for both physical therapy programs were: the patient could travel by himself, or was not considered in a dependent state in terms of activities of daily living (ADL) (Barthel Index [22] score of 91 or better); no treatment acceptability by the patient or the family; lack of cooperation from the patient or caregivers; severe cognitive impairment leading to failure to understand and act upon instructions; inability to understand or speak the Spanish language; patients with terminal disease; a lack of need for physiotherapy; or an adjunctive physiotherapy treatment had been performed at a different institution.
The treatment scenario (hospital or home) was selected by a rehabilitation physician, mainly on the basis of the need for assistance in ADL, the characteristics of patients' homes (architectural barriers), and the availability (or lack) of social and family support, in accordance with the Rehabilitation Method Guidelines of Primary Care in Andalusia [14] . Eventually, the total sample was composed of 145 patients, 78 of which constituted the RITH group and 67 the hospital group (in the Department of Rehabilitation and Physical Therapy). Enrollment for the study is described in the flow chart (Fig 1) . All patients provided written informed consent before treatment in accordance with the Helsinki Declaration. 
Outcome measures
Premorbid and baseline characteristics were recorded at the time of enrollment. To determine the impact of either home-based or outpatient physical therapy on functional independence achieved post-stroke, various validated scales were used: the Barthel Index to measure ADLs [22] , the Canadian Neurological Scale to assess mental state [23] , and the Tinetti Scale to assess balance and gait [24] . The SF-36 was used to compare the quality of life of the two groups of patients [25] .
All subjects were assessed by an external physiotherapist who did not participate in the patients' treatment within the first week after the stroke and after the end of training rehabilitation. Other secondary variables analyzed were the rehabilitative goals, the number of sessions, and the number of hospital readmissions.
Rehabilitative Process
In this study, all patients received early physical therapy in their room, during their hospital stay. It has been shown that rehabilitation must start as soon as a diagnosis is established, a check of vital status has been carried out, and within the first week post-stroke to ensure the best results [12] . Therefore, bedridden patients are treated in the hospital from the start of the stabilization process by a physical therapist in the neurology unit. During this phase of bed rest, early mobilization reduces the complications that can arise from immobility. The active participation of the patient in movement therapy is encouraged to the extent possible.
In the motor area, the deficit caused by stroke is usually unilateral (hemiparesis or hemiplegia), and enabling techniques are used, such as the Bobath method [26] that counteracts spasticity by inhibiting postures obtained through slow mobilization in the opposite direction to the one imposed by spasticity, and in a proximo-distal progression.
The registration and information form developed in the unit contains the main treatment goals for the acute, sub-acute, and chronic phase, as classified by physiotherapists. Generally, normalization of postural tone and selective mobility training will be applied at first mainly on the trunk and lower limbs, in preparation for gait. Subsequently, the focus is on the integration of the upper limbs in ADL.
Patients in the RITH group were treated by a team that included a physiotherapist, an occupational therapist, and a rehabilitation doctor, each of whom had prior experience in stroke treatment (these professionals didn't know about patients' participation in the study). For each patient, home training was based upon both the individual, particular needs and the rehabilitation goals. Patients in the hospital group were treated according to the standard rehabilitation procedure in the Stroke Hospital Unit by physiotherapists (who didn't know about the study) in individual training sessions that focused on the patient's problems. This type of treatment typically ends when the rehabilitation doctor believes that there are no new functional objectives to reach, or when a patient no longer wants to continue.
Data Analysis
The results were analyzed using Statistical Package for Social Science (SPSS) version 21.0, by technical staff who did not participate in the data collection or the study design, and who had no competing interests. Descriptive statistics summarize the socio-demographic and clinical characteristics of participants, and display them as percentages.
T-tests were used to calculate the changes in physical, mental and social health outcomes that occurred during the recovery phase (within-group comparisons of pre-and post-intervention scores, T-test for related samples), and between the two groups (between-group comparisons of change scores in all outcome measures, T-test for independent samples). Parametric statistics were used for the continuous variables extracted by functional tests. A p value of < 0.05 was considered statistically significant.
Results
Our analysis of the initial measurement data showed no statistically significant differences between the two groups in relation to any of the variables, except age (Table 1) .
In terms of frequency of treatment per week, 46.2% of patients in the RITH group were treated three times per week, while the remaining 53.8% were treated two times per week. In the Hospital group, 40.3% of patients were treated two times per week, and the remaining patients were treated 3 times per week. Thus, no statistically significant differences in treatment frequency were found between the RITH and in-hospital rehabilitation services (t = 1.253; p = 0.212).
The treatment goals focused on minimization of the side effects of the deficits, recovery of the patient's previous functional capacity, sequelae prevention, and equipping patients with strategies to adapt to their condition, as well as to their immediate environment. We have summarized the functional goals established by the rehabilitation professionals in Table 2 , according to frequency (percentage of times each professional pointed to it as a goal of their treatment in each group). There were no statistically significant differences between treatment groups, except in the integration of the upper limbs in ADL and psychological stimulation; both had higher percentages in the hospital group.
Overall, the results of the questionnaires used in this research show that at the beginning of the study, both groups of patients showed significant ADL dependence, neurological impairment at the levels of consciousness, orientation and language, as well as altered balance and gait (Table 3) . Both groups showed statistically significant improvements from baseline in each of the measures post-intervention.
Inter-group analysis was used to compare improvement in the two groups and the results are shown in Table 4 . Patients in the RITH group achieved better scores on the Barthel Index, Canadian Scale, and Tinetti Scale, and had greater improvements from baseline scores on all functionality scales than the hospital group. Hence, the results demonstrated that the athome rehabilitation patients were less disabled than the patients in the Hospital group after intervention. Statistically significant differences were found between both rehabilitation groups in terms of the number of physiotherapy sessions given. The RITH patients received an average of 20.92 sessions, in comparison to an average of 28.86 sessions in the hospital group (t = 4.121; p<0.001). Overall, stroke patients treated at home required fewer treatment sessions than those treated in the hospital.
The average number of visits to the emergency room for complications during the recovery was under 1% in both the RITH and Hospital groups and the results from the Student's t-test did not show statistically significant differences (t = -1.623; p = 0.7107) in terms of readmissions to the hospital (t = 1.430; p = 0.156).
The analysis of perceived quality of life, measured by SF-36 in both groups, is presented in Table 5 . Patients from both the RITH and hospital groups reported similarly as to physical ability, physical pain, general health, vitality, social functioning, emotional role, and mental health. Generally, the most compromised aspects of quality of life were physical ability, and both physical and emotional role. 
Discussion
Despite a lower average of number of rehabilitation sessions, patients receiving treatment at home had better recovery and attained the same level of quality of life as the patients receiving hospital rehabilitation. In addition, RITH patients achieved higher scores on functionality scales than patients in the control group, although it is important to note that differences between the two groups were established in the initial assessments. For example, the patients in RITH group, despite being older, with an average age difference of 10 years, showed lower overall neurological impairment after stroke, assessed with the Canadian Neurological Scale (consciousness level, orientation, language), which could be a factor in their greater, more rapid recovery than those in hospital group. Some epidemiological studies with patients who had suffered stroke [27, 28] considered similar variables as this study in order to determine the factors that are associated with the worst prognosis: socio-demographic factors, cardiovascular risk factors (tobacco or alcohol consumption, dyslipidemia, heart disease, diabetes, or a previous stroke), diagnosis, Barthel Index scores considering the level of autonomy and functional status of patients both premorbid and at discharge, and extent of neurological deficit using the Canadian Neurological Scale, both on admission and at discharge. A different study [29] has focused on developing an index to predict the likelihood of acute stroke patients being discharged home after hospitalization, by identifying eight independent predictors: being married, place of residence before hospitalization, physical independence, cognitive independence, the absence of liver disease, use of mechanical ventilation, non-oral feeding, and history of admission to intensive care units [29] . Recent studies [6, 9, 30] have reached the conclusion that early at-home rehabilitation programs after a stroke provided significantly better results in terms of physical function, decreased disability, increased quality of life, and reduced depression, in comparison with other typical care programs. One clinical trial [31] compared the changes in perceived health after 5 years of disease between patients who received rehabilitation at home and those who received conventional rehabilitation. They concluded that the long-term outcome is more favorable after rehabilitation at home. Data suggest that the environment is a key component to consider when evaluating the process of post-stroke rehabilitation [32, 33] .
Our research demonstrates a positive outcome in patients of both groups in all evaluated areas: functionality, neurological scale, balance, and gait. Therefore, both services seem to be effective forms of post-stroke physical therapy. However, there were also some significant differences noted: before treatment application, we found younger and more affected patients in the hospital group, greater impairment in neurological area (measured with Canadian Scale), although regarding gait and balance the RITH group got worse scores in the initial assessment. It should not be overlooked that in most public health services in Spain there are criteria and protocols for patient referral to rehabilitation service in both Primary and Specialized Care, based on several variables including impairment, independence, or patient safety. This fact affects randomization of studies, making ethically difficult to design clinical trials on a disease such as CVD. However, a systematic review [19] of post-stroke rehabilitation at home versus in other facilities such as a hospital, health center, or day center, found eleven studies where a significant positive effect in favor of rehabilitation at home was observed, at 6 weeks (P = 0.03) and at 3-6 months (P = 0.01). Some of these studies also reported better results for rehabilitation at home in terms of the overall cost and caregiver satisfaction. Another study found significant improvement in functional disability among stroke survivors during the recovery phase. The option of home-based rehabilitation should be available for those who are unable to move out of home or who will benefit from staying close to their community [34] .
Gustafsson [35] performed a qualitative study to examine the experience of patients who had suffered a stroke and their caregivers, in the transitional time between hospital discharge and the first month back at home. The findings concluded that although patients and caregivers attested to the positive aspects of rehabilitation, they also expressed concern as to their limited ability to perform daily tasks safely, and admitted that customized strategies should be developed for the patient in preparation for discharge. Daily routines at home become troublesome because patients need more time to complete ADL, and caregivers must reconcile their family responsibilities with their own lives and priorities. In general, the results suggest that there is a need for stroke rehabilitation services to better support both patients and caregivers in this transition to home [36] .
A recent study [36] aimed to determine whether the functional status or quality of life of stroke patients were good predictors to continue living at home, 2 years after the discharge from inpatient rehabilitation versus "institutionalization" or "death". Their results showed that 75% of survivors were still living at home 30 months after discharge. The research presented here has some limitations, such as no adoption of criteria for blinding evaluators, or the fact that, prior to the treatment, there were differences between the compared samples, such as age, their initial impairment, or the physiotherapy services that provided treatment to the RITH and Hospital groups; these differences are inherent to the differentiation between Primary and Specialty Care. However, this study aimed to present a representative sample of current clinical practice in these services, so that there is no manipulation in the allocation of patients for their treatment or in the techniques used. In order not to fall into an overestimation of the results, it has to be taken into account that potential confounders like age, co-morbidity, home/community support were not controlled. However, the systematization of the data regarding the objectives of stroke treatment, can establish a basis for the design of new research to deepen the knowledge regarding stroke and can help to reduce the variability error, which is often noted in studies comparing the effectiveness of different treatments administered in the various locations where patients can be referred to. Descriptive studies as the one presented here can contribute data regarding important implications for clinical practice of health professionals.
It continues growing the evidence suggests that home rehabilitation is at least as good as outpatient rehabilitation programs in hospital, in terms of functionality achievement in patients. For future research it would be very interesting to include a cost-effectiveness analysis of both rehabilitation programs, in order to measure their effectiveness within the public health system. Determining the most appropriate context for the patient's treatment, as well as understanding the impact of such context on the results, are two key priorities owing to the diversity of contexts for these therapies and the importance of optimizing the treatment and diversity of resources available for this purpose. Rehabilitation in the home services should cover evenly across the Spanish geography, attending both social and health needs by providing Physiotherapy to those patients with major functional limitations and comorbid conditions, or where the transfer and transportation to care services is difficult. Rehabilitation in the home has been found to help to reduce the impact of the disease, avoiding exacerbation of diseases, consequences of immobility and caregivers' overload. However, the provision of this service is not the same throughout the Spanish territory, due to the different health policies of each community and problems of geographical dispersion. So it is still necessary to investigate the difficult situation of those patients who, under similar circumstances of demand and extreme need of care and palliative care, have no access to this service.
Conclusions
This study observed a significant improvement in patients attending both physiotherapy services, which was measured by different scales that measured functionality, consciousness, orientation, language, balance, and gait. All patients were discharged from the service after improvement, with a considerable increase in their functional independence scores. The data showed that RITH group patients had better results with respect to recovery and had fewer sessions when compared with the Hospital group patients. Quality of life was severely impaired similarly in both groups, as stroke is a very disabling disease that radically changes the patients' life, making them highly physically dependent; however, the degree of dependence can be minimized with an early, proper rehabilitation program. 
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